The effect of the concentration boundary layer on the pressure-driven membrane separation like nanofi ltration or ultrafi ltration is well-known and extensively discussed in the literature. In most of these studies, the effect of the boundary layer and that of the membrane layer on the separation effi ciency are discussed separately. This paper presents a general model to describe the convective and diffusive mass transport taking into account the simultaneous effect of both the concentration boundary layer and the membrane layer. The advantage of this model that the mass transport can be correctly described under all mass transfer conditions, i ndependently that the effect of the boundary layer can or not be neglected.
Introduction
The mass transport of uncharged solute molecules like submicron or nanometer sized particles, colloids, etc., their size, the steric (sieving) effects causing hindered diffusion and convection in the membrane matrix, the porosity, thickness and other membrane properties, etc. may have essential infl uence on the separation that can be achieved [1] [2] [3] [4] [5] during pressure-driven separation processes such as ultrafi ltration, reverse osmosis or nanofi ltration. Then, this transport can be signifi cantly affected by the formation of a concentration polarization layer on the feed side of the membrane [6, 7] . How these two mass transport layers infl uence, simultaneously, the separation effi ciency as a function of their mass transport parameters is discussed in this paper.
Concentration polarization can be governed by solute properties, membrane properties, and hydrodynamics [6] . A number of papers have analyzed the effect of the concentration polarization, and defi ned the well-known equations to predict it [6] [7] [8] [9] . These studies, applying the fi lm model [6] [7] , consider the mass transport in the boundary layer only, defi ning its Peclet number (Pe L =υ o δ/D o ), but do not discuss that in the membrane layer, its effect back on the concentration polarization layer and on separation. In principle, the velocity profi le can be obtained by completely solving the Navier-Stokes and the continuity equations [10] . The two-dimensional models involve the transverse velocity function in the axial direction, driving force, permeate fl ux, wall concentration, wall Peclet number, rejection coeffi cient, etc. but they do not give information on how the membrane properties can infl uence directly the mass transfer resistance of the polarization layer and the permeate concentration, and, thus, the separation. They describe the solute concentration within the concentration polarization layer while the concentration is not analyzed in the membrane layer.
Other researchers have investigated the effect of the membrane properties on the mass transport d uring traditional nanofi ltration [1] [2] [3] [4] . The diffusive and the 
